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COMPLETE SPECIFICATION 
Inhalation Device 



We FlSONS PHARMACEUnCALS LlMUTED. 

a Britidi Ctmpany. 12 Derby Road. 
Louehborougb. Leicestershire, do hereby 
d«5l^ the invention, for which we pray 
5 thai a patent may be granted to us. and 
the method by which it is to be performed, 
to b" particularly described in and by the 
following siaicmcnt: — 
This invention is concenied wiib improvc- 
10 ments in or relating to a device for the 
application of medicamentfi in finely divided 
form by oral inhalation. 

The applicalion of medicaments by oral 
mhalaiicm. inhalatioo therapy, is^ of con- 
15 Biderablc value in the allcyiaucm of aihnents 
of the bronchial tract and of the lungs and 
this route also proves of value m the 
Evsiemk application <tf medicanicnts. 
In order to obtain the maximum benc- 
20 fbial effect, the medicament should be 
carried to the area to be treated m the 
fonn of fine panicles suspended in the 
inhaled air. This may be achieved, for ex- 
ample, by applying the mediMmem wnh 
25 a netouliser or. more recently, by applymg 
the medicament from a solution or sus- 
pension in a pressurised pack. Both these 
methods are. however, rather costly and, in 
the case <rf the pressurised pack, the 
30 apparatus is not rc-usablc. 

It is an object of the present mvenuon 
to provide an improved simple devic^ for 
the application of a medicament in ftncly 
divided form by oral inhalation. More 
3*5 particularly it is an object of this invention 
' to provide a device for the application of a 
finely divided solid medicament by oral 
inhalation which device depends only upon 
the inspiration of inhaled air to ensure dis- 
40 persion of the powder in the air. 

It has new been found that a finely 
divided powder may be well dispersed in a 
sueam of air by mounting a perforated con- 
(Price 4a. 6d.l 



tainer containing «hc powder on the up- 
stream side of a propeller rotataWy 45 
mounted on a shaft so that the stream of 
air imparts rotational and vibrational move- 
ment to the propeller. 

According to the invention, iherelorc, 
there is provided a device for the oral J) 
inhalation of medicaments in finely divided 
form which comprises a hollow elongate 
housing, preferably a tubular bousing, 
having at both ends thereof one or more 
passageways to permit the passage of aar 55 
and having one end thereof adapted tor 
insertion into tiie mouth; and a propellCT- 
like device rotatably mounted in the said 
housing on a rigid shaft mounted m said 
housing and co-axial with the longitudinal 60 
axis of the housing, said propeller-like 
device having, on the part thereof furthest 
from the end of the housing adapted for 
insertion in the mouth, mounting means 
adapted <o rec^vc a container for the tin«y oD 
divided medicament and said propeller-Wfe 
device being so mounted on said shaft that 
the passage of a stream of air through the 
device causes not only rotational movemMt 
of the propcUer-like device, bat also 70 
raiional movement erf the propellcr-Iikc 
device. ^ . 

By the term "propellcr-like device as 
used herein is meant a dc^cc having two 
or more blades or vanes symrociricaJly dis- 75 
posed about a central axis or hub. such that 
impingement cA an air stream on the said 
vanes or blades tends to cause rotation of 
the device about said axis or hub. 

Jt is essential that the propeller-likc de- 80 
vice be so mounted upon the shaft that the 
passage of an air stream causes not only 
rotational movement of the propeller-like 
deidce but also a vibrational component of 
motion. This vibrational component of the 85 
motion has been found essential for release 



BEST AVAILABLE COPY 



1,122^84 



of the powdered medicament from ibe cap- 
sule, and to obtain constant and re- 
producible results from the inhalation 

device. ^ . 

5 In order thai the propeller-hke device 
should be capable of undergoing vibrational 
movement. H ii&s becxi found desirable that 
the bearing in the propeller-like device in 
which the shaft engages should have certain 
U) dimensional cbaiacteristics. Thus the bear- 
ing takes the fomo of- an elongate cavity of 
circular cross-section and the shaft is. of 
course, also <rf drcular cross-section. 
The internal diameter of the bearing at 
15 its inner end, Le. the end housing the free 
end of the shaft, is desirably from 1.5 to 
6% preferably 25 to 5%, e.g. 3.75% greater 
than the diameter of the shaft and "the 
internal diameter of <he bearing at its outer 
20 end equal to the diameter of the shaft plus 
from 13 to 3-5% e.g. about 23% of the 
total length of the bearing. The actual 
' length of Ihe bearing is not critical but may 
be. for example, from 4 to 10 times the 
25 diameter of Uie diafL 

The hmer end wall of the bearing is 
preferably fiat and the end of the shaft 
whsdi engages with it is suitably of frusto 
obtiical shape, preferably terminating in a 
30 hemispherical portion e.g. of a radius of 
about half thai of the shaft. 
• The shaft itself should be rigidly mounted 
since we have found that undue flexibility 
of the shaft and mounting causes malfunc- 
35 tioning <rf the device 

Preferably the capsule for use with the 
devit», e^. a gelatine capsule, is provided 
' . with at least two holes, suitably of about 
0:6-0.65 mm in diameter, s^'nometrically 
At) arranged around the walls of the capsule* 
desirably in the part of the capsule furthest 
fr<Kn the prot«ner-like device and advan- 
■ lageously in Ae shoulders of the capsule. 
The device may be fitted with a non- 
45 return valve so that air may only be in- 
haled and not blown through the devkc 
In order that the invention may be well 
.* understood, two embodiments thereof will 
now be described with reference to Figures 
fiO 1 and 3 <rf Ae drawings accompanying the 
provisiona} spedficatioD of Application No. 
11697/65 and Figure 2 of the drawings 
accompanying tiie pTO^asional spedfication 
of ApplicMion No. 43563/65, in whidi: — 
55 Figure 1 represents a longitudinal section 
of a simile device according to the inven- 
tion; 

Figure 2 represents a longitudinal section 
through a pr^eired form of device accord- 
60 ing to the mvention; and 

Figure 3 represents a longitudinal section 
through a cap suitable for use with the 
device shown in Figure 2. 

Referring now to Figure 1 of the accom- 
65 panying d^wings an inhalation device com- 



prises a tubular housing 1, one end of 
which. B. is adapted to be insened in the 
mouth. Mounted co-axially with housing I 
is a shaft 2 having loosely roiatably 
mounted thereon a pfopeller-like device 3 "JO 
having blades 4. the propeller-like device 3 
having cup-like means adapted to engage 
and hold a perforated capsule containing 
finely divided medicament 5. 

When end B of housing 1 is inserted in 75 
the mouth and air is inhaled through the 
mouth the resulting air stream causes the 
propeller-like device 3 to rotate about *aft 
2 and also to >^brate wth the result that . 
the finely powdered medicament in cap- W 
sule 5 is expelled therefrom and passes with 
the air stream past blades 4 om of end 6 
of housing 1 and irko the motsth and 
bronchial trad. 

Referring now to Figure 2 of the accom- H5 
panying drawings an inhalation device com- 
prises a housing of approximately drcUlar 
cross-section having a diameter of about 1.9 
cm. and a length of about 5 cm. and com- 
prising two engaging members 6 and 7, ^>tl 
housing member 7 being adapted * for in- 
sertion into the mouth and having passage- 
ways 8 therein to permit the passage of air. 
Mounted rigidly in and co-axially with 
housing member 7 is shaft 2 upon which V5 
is loosely and roiatably mounted propeller- 
like device 3 having blades 4. 

Propeller-like device 3 has a cup shaped 
member adapted to receive and hold a 
capsule or container Of finely pbwd^ed UK) 
medicament. 

Shaft 2 engages in bearing 17 in propellcT 
3. The internal diameter at the inner end of 
bearing 17 is about 3.75% greStcr, thati 
the diameter of shaft 2 and the internal .105 
diameter at the oiitex end of bearing 17 iS ' ' 
equal to the diameter of shaft 2 phis about : 
2S% of the total length of the bearing, 
which is about 7 times the diameter . of . 
shaft 2- .110 

The tip 18 of shaft 2 is conical in shape, 
having a cone angle of about 30°, and ter- 
minates in a substantially hemispherical 
portion having a diameter of about half the . 
diameter of shaft 2. 115 

Housing member 6 has in its end waD 
ah passages 9 to permit the passage of air 
and constricting member 10 which serve to 
constrict the air stream througb the device 
and thus increase its velocity past the cap- 120 
sule. 

Through the end wall of housing member 
6 extends lockmg member U which is 
attached at its outer end to base piece 12. 
Between base piece 12 and housing member |25 
6 is a spring 1 3 which urges locking member 

11 in a normally open position. Base piece. 

12 has a screw thread 14 which engages in 
a similar screw thread 16 in cap IS^to 
hold locking member 12 in a closed pOshiOn 130 
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COMPUETE SPEaFlCATlON 
Inhalation De>ice 



We. FlSONS PHAWAACEUTiaLLS Ll»™. 

a British Company, of 12 D«by Rc^. 
touEhborouEb. Lcjccstersbire do hereby 
Sedue the invention, for which we pray 
5 fhat^ patent may be ^led to us. and 
the method by which it b to be perform'^, 
to be particularly described m and by the 

^^SveXTfcoTcer^ed with irnprove- 
lOments in or relating to a device for the 
Section of medionyenu in finely d.v.ded 
form bv oral inhalatiOD. 

m application of medicaments by oral 
inhalatioi. inhalaoon Aerapy. is of con- 
15 Sblevatae in the alkviauon of atoents 
of the bronchial tract and of the lungs and 
this route also proves <rf. value jn the 
svstemic application of medicaments. 
^to^nJer to obtain the maximum bene- 
2D ficiBl effect, the medicament should be 
^ Sicd to Ae area to be treated in the 
fom of fine partides suspended in the 
inhaled air. ThB may be achieved, for ex- 
r hy applying the m«Ji«ineDi with 
25 r&^r or: mc^ recently, by applymg 
the medicament from a sol^i"^ 
pension in a pressurised pack. Both these 
methods are. however, rather «>stly and. m 
the case of the pressurised pack, tbe 
VI aDnaratus is not re-usable. 
' T k an object of tie present mvention 
to provide an improved simple devia for 
the application of a mediameni in findy 
divid«2l form by oral mhalation. More 
3S pkrticularly it is an obje^ of t^ invention 
io provide a device f<»r the appli«tiM» rf a 
finely divided solid medicament by oral 
mhalation which device depends only upon 
the inspiration of inhaled air to ensure dis- 
40 persion of the powder in wt aa. 

It has new been found that a finely 
diwded powder may be wdl dispersed m a 
stream of air by mounting a perforated eon- 
(Price 4a. 6d.] 



tainer containing the powder on the up- 
meam side of a propeller roiaiab^ 45 
mounted on a shaft so that the stream of 
air imparts rotational and vibrational move- 
ment to the propeller. .u 

According to the invention, "^crefrae. 
there is provided a device tor »he ora^ ^ 
inhalation of medicaments in finely divid^ 
form which comprises a hollow elongate 
housing, preferably a tubular bousing, 
having at both ends thereof one or more 
passafcways to permit the P'^B^^ » S5 
and having one end thereof adapted for 
insertion into the mouth: and a propcUw- 
like device rotatably mounted m the said 
housing on a rigid shaft mounted m said 
housini and co-axial with fte longitudinal 60 
axis of the housing, said propdW-like 
device having, on the pan thereof [vrtba^ 
from the end of the bousmg adapted for 
insertion in the mouth. .n'0"«"'B .5 
adapted to recwve a craitamer for the fin^y t>3 
divided medicament and said propdler-ae 
device being so monnled on said^ shaft that 
the passage of a stream of air through the 
device causes not only rotational movement 
of the propeller-like device, but also vft- 70 
rational movement of the propeller-like 

^^By^the term "propeller-like device" as 
used herein is meant a device having two 
or more blades or vanes symmetrically dis- 75 
posed about a central axis or hub, such that 
impingement of an air stream on the said 
vanes or blades tends to cause rotation ol 
the device about said axis or hub. 

It is essential that the propellcr-like de- 80 
vice be so mounted upon the shaft that the 
passage of an air sueam causes not only 
rotational movement of the propeller-like 
device but also a vibrational component of 
motion. This vibrational component of the 85 
motion has been found essential for release 
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of the powdered mcdicaincnt from the cap- 
sule, and to obtain constant and re- 
producible resulu from ihe inhalation 
device. ^ ^ . 

5 In order thai the propeller-hke device 
sbould be capable of undergoing yibratjonal 
movement, it iias been found desn-abk that 
the beariiig in the propeller-like device in 
which the rfiaft engages should have certain 
U) dimensional characteristics. Thus the bear- 
ing takes the fomo of- an elongate cavity of 
circular cross-section and the ^haft is, of 
course, also of circular cross-section. 
The internal diameter of the^ bearing at 
1 5 its inner end. Le. the end housing the free 
end of the shafU is desirably from 1^ to 
6% prcfembly 2J5 to 5%, e.g. 3.75% greater 
than the diameter of the shaft and the 
internal diameter <rf the bearing at its outer 
20 end equal to the diameter of the shaft plus 
Crom 13 to 3JS% e^. about 2.5% of the 
total length of the bearing. The actual 
• length off Ihc bearing is not critical but may 
yt, for example, from 4 to 10 times the 
25 diameter of the ^afL 

The inner end wall of the bearing is 
preferably flat and the end of the shaft 
which engages with it is suitably of frusto 
conical shape, preferably tcnninating in a 
3U hemispherical portion e.g. of a radius of 
about half thai of the shaft. 
' The shaft itself should be rigidly mounted 
since we have found that undue flexibility 
of the shaft and mounting causes malfunc- 
35 tioning trf the device. 

Preferably the capsule for use with the 
device. e.g, a gelatine capsule, is provided 
. vwth at least two holes, suitably of about 
0:6-0.65 mm m diameter, sj'mmetrically 
40 arranged around the walls of the capsule, 
desirably in the part trf the capsule furthest 
frcHD die propeOer-like device and advan- 
' lageous^r in ukt shoulders of the capsule. 
Hie device may be fitted ^dth a non- 
45 return valve so that air may only be in- 
haled and not blown through the device. 

In order that the invention may be well 
understood, two embodiments thereof will 
now be described with relCTcncc to Figures 
50 1 and 3 of Ae drawings accompanying the 
provisional spedfication of Application No. 
11697/65 and Figure 2 of the drawings 
accompanying die provisional -spedficatjon 
of Applicwioo No. 43563/65, in which: — 
55 Figure 1 iepr»enl5 a longitudinal section 
of a simple device according to the inven- 
tion; 

Figure 2 represents a longitudinal section 
through a prrferred form of device accord- 
60 ing to the invention; and 

Figure 3 represents a longitudinal section 
through a ca|> stiitable for use with the 
device shown in Figure 2. 

Referring now to Figure 1 of the accom- 
65 panying drawings an inhalation device com- 



prises a tubular housing 1, one end of 
which, B. is adapted to be insened in the 
mouth. Mounted co-axially whh housing i 
is a shaft 2 having loosely rotatably 
mounted thereon a propeller-like dc^ce 3 7tl 
having blades 4. the propcHer-likc device 3 
having cup-like means adapted to engage 
and hold a perforated capule cootainhig 
finely divided medicament S. 

when end 6 of housing 1 is insened in 75 
the mouth and air is inhaled through the 
mouth the resulting air stream causes the 
propeller-like device 3 to rotate about shaft 
2 and also to vibrate with the result that . 
the finely powdered medicament in cap- Bt) 
sule 5 is expelled therefrom and passes with , A 
the air stream past blades 4 out of end B 
of bousing 1 and iiko the mouth and 
bronchial tract. 

Referring now to Figure 2 of the accom- 
panying drawings an inhalation device com- 
prises a housing of approximately drcular 
cross-section having a diameter of about 1.9 
cm. and a length of about 5 cm. and com- 
prising two engaging members 6 and 7, 
housing member 7 being adajned ' for in- 
sertion into the mouth and having passage- 
ways 8 therein to permit the passage of air. 
Mounted rigidly in and co-axially with 
housing member 7 is shaft 2 upon which 95 
is loosely and rotatably mounted propeller- 
like device 3 having blades 4. 

Propeller-like device 3 has a cup shaped 
member adapted to receive and hold a 
capsule or container of finely powdered HKl 
medicament. 

Shaft 2 oigages in bearing 17 in propeller 
3. The internal diameter at the inner end of 
bearing 17 is about 3.75% greater, than 
the diameter of shaft 2 and the internal .105 
diameter at the outer end of bearing 17 is " 
equal to the diameter of shaft 2 plus about : 
2.5% of the total length of the bearing, 
which is about 7 times the diameter. of. 
shaft 2. . .no 

The tip 18 of shaft 2 is conical in shape, 
having a cone angle of about 30*. and ter- 
minates in a substantially hemispherical 
portion having a diameter of about naif the . 
diameter of shaft 2. 1 15 

Housing member 6 has in its end wafl 
air passages 9 to permit the passage of air 
and constricting member 10 which serve to 
constrict the air stream through the device 
and thus increase its velocity past the cap- 120 
sule. 

Through the end wall of housing member 
6 extends locking member 11 which is 
attached at its outer end to base piece 12, 
Between base piece 12 and housing member 125 
6 is a spring 13 which urges locking member 
I i in a normally open position. Base piece . 
12 has a screw thread 14 which engages in 
a similar screw thread 16 in cap 15^ to 
hold lockmg member 12 in a closed positidn 130 
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nrind hold capsule 5 mounifid 

Z^^ 15 Hi poshion no aJi may be 
When cap is » : capsuk 5 

inhaled ihrougb .ff'^^'v^^ cap 15 is 

^'"'^".iS 19 U ^ged against flie end ^«all 

30 S lirATbc'^^/e by an injecdon 

""^^^^p^Slf'-d propeller blades 
vliw lldesiened so that adequate medi- 

cament is °^"rf™r^ w the pat ent. We 
S^l^l/S^tT wi* thej^a^ on a^tn 
5?^"^^??.h1s^^n°SyCfd.ieved by 

inv^tion does not rj^tre sWl «: «^ 

. .5ra?c^W7-,f„P°^^^^^ 

?oXrr?e:,?iSalSair%,^^^^^^^ 

^^^^'S^loSlT'cff^'ve Bdministration 

55 Sel m ef^c^ i-^^JJ'^l' J^^ie"^ 
Zt^vinBtar in powder lorn) ipamcie 5i» 
bSw« ^ microns) causa «pjd 
S?^chStoi and the degree of broneho- 
drfin at 8 minimal dose is a measure 

«, Sl^eS^ncss. of the adminastrauon of 
*»Tie°"d^^'%Sding to the in^uon 
was used to administer over ^^.^^ 
SSnSodDstor to. ^^-^ ^O^^^d fe 

65 response determined spirometncauy. 



iration bv altemadve routes. In all other 
™he aliDistration was found to be 70 

'"'Shat'^ CLAIM IS- ■ ■ . 
■ 1 A devia for the inhalauon of medi- 
caments in finely divided form ^1?^ f°^; „ 
r^«; 2 hollow elongate housing having at 12 
ends th!^I on! or more Passageways 
rlr^x iht passage of air through the 
i^^oiSnd having one end ^-r^^/^^^V^!^ 
for insertion into the mouth: and a prc^ 
SleS device rotatably mounted in said 80 
C • « /«, » Ticid shaft mounted in said 
ho3 Z coaxial -th the W^d^f 
of the housmg. said P^rt'■^*^>f,« 
vSe haN-ine, on the part thereof fnrjhest 
f ^m th^^d Sf ihe ^housing adapted f^ M .. 
in^ion in the mouth, movmung means • 
StS^to -receive a contains for the findy 
^rffl medicament and propeUer-Uce 

£ta^£^c^%"sS^ ^a^rM 90 

|~er.-sJ^«5E: 

^Tsrational movement of the propellei-liKe 
^'J'^Ai. inhalation d«^vice as claimed m 95 

d^in 1 in which ^"^^ 
housine is a tubular housmg. 

3 An inhalation device as claimed in 
1 or daim 2 in which U15 bwrmg in 

SrjropSler-like device m whici the shaft 100 
oTEaees has an internal diameter at its 

F "^^X'siak" L^d f^rer^rdfa! 

of the shaft pins from 1.3 to 3^ ^ o! tne lu^ 
total length of the beanng. . 

4 aT inhalation device as clamied m 
daim 3 in which the i^^'Pal diameter the 
brarLg at its inner end is from " » 5% 
^1a«r than the diameter of *e shs*. UO 
^5 An inhalation devia as daimj^m 

3 or claim 4 in which the mwrnal 
ureter of the b^nng^at^rts mn^^^^^ 

id^iJ^P^r^f^ diameter 115 

rdtaS^lflbf sSa"M^^^^^ 
2 5% of the total length of the bearing. 

6 An inhalation device as c»amaed m 
any of Oie preceding daims in which ^e 120 
kneth <rf the bearing of the prop^er-in« 

°S*^'^'?nhalation device as claimed ia 
anv ofthe preceding daims m, which the 125 
?nn,.r end%«ll of the bearing in the pro- 
Hke dwice is flat and the end of the 
fflrwhicJ^Sages with it is of fnisto- 

'^.'^kftalation device as daimed in 130 
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claim 7 in which the end of the shafi 
terminates in a hemispherical ponion. 

9. An inhalation device as claimed in 
any of the preceding claims provided wiih 

5 a non-retmTi valve so that air may only be 
inhaled throu^ the de\'3ce. 

JO. An inhalation device as claimed in 
any of the preceding claims in which the 
mounting means for a container of medica- 

JQ ment on the propellcr-likt device is cup- 
shaped. 

11. An inhalation device as claimed m 
claim 1 substantially as herein described. 

12. An inhalation device as claimed in 
12 claim 1 substantially as herein described 

with reference to the accompanying 
drawings. , - . . 

13. An iiihalauon device as daimed in 



any of the preceding claims having a cap- 
sule of finely divided mcdicameni mounted 20 
therein, said" capsule being jjrovided with at 
least two holes symmetrically arranged 
around the rails. of the capsule. 

14. An inhalation device as daimed in 
claim 13 in which the holes in the capsule 25 
have a diameter of about 0.6-0.65 mm. and 
arc located in the shoulders of the capsule 
furthest from the propeller-like device. 

15. An inhalation device as claimed in 
claim* 13 substantially as herein described. SO 

F. MURPHY, 
Agent for the Applicants, 
Qiartered Patent Agent, 
Fisons Limited, 
Harvest House. 
Felixstowe, Suffolk. 
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